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(54) Connector locking device 

(57) A retention device (24) for locking connectors (4,6) together comprises a collar (26) having integral 
locking lances (28) projecting obliquely through windows (30) in the collar. The lances (28) are resiliently 
pivotly attached to the collar about a pivot axis (38). The collar is positionable within a cavity (12) of a first 
connector whereby outer and inner ends (32,34) of each lance engage shoulders (40,44) of the first and second 
connectors respectively. A self-tightening locking effect is thus achieved. Uncoupling of connectors is effected 
by depressing the collar such that the lance abuts a rounded corner 46 of the connector wall (16) thereby 
pivoting the inner end (34) out of engagement with the second connector locking shoulder (44). 
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CONNECTOR LOCKING DEVICE 



This invention relates to a device for locking mated 
connector assemblies. 
5 In certain applications it is desirable to provide a 

connector assembly locking device comprising a separate 
collar counted between mating connectors for locking the 
connectors together. For example in European patent 
application EP-A-713266, a locking device in the form of a 
10 separate collar is provided. The locking device in this 
publication is stamped and formed from sheet metal and 
comprises resilient locking lances for securing the collar 
within a cavity of a first connector and further locking 
lances for latching engagement with a second mating 
15 connector. In this application, the first connector is 
integral with a gas generator for automotive airbag 
applications. Such applications require particularly reliable 
and secure retention of mated connectors. It is thus 
desirable to provide a particularly robust and reliable 
20 locking device for such applications. It would be further 
advantageous to provide a locking device that is compact and 
enables rapid and simple plugging of connectors. Whilst 
simple, purposive unplugging is desired it would be 
advantageous to provide a locking device that inhibits 
25 accidental -unlocking. 

An object of this invention is therefore to provide a 
locking device for connector assemblies that is robust, 
reliable and easy to use. It would be further advantageous to 
provide a locking device that is compact and cost effective. 
30 Objects of this invention have been achieved by 

providing a connector locking device comprising a locking 
device for securely locking mated first and second connectors 
where the second connector has a mating portion received 
within a cavity of the first connector, the locking device 
35 comprising a peripheral wall receivable in the first 
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connector cavity, the locking device comprising one or more 
locking lances engaging the connectors for locking them 
together, wherein each lance has an outer and inner end 
positioned on outer and inner sides of the peripheral wall 
5 for engaging locking shoulders of the first and second 
connectors respectively, the lance being resiliently pivotly 
mounted at an attachment portion to the peripheral wall. 

Advantageously therefore, a robust, safe and compact 
connector locking device is provided. Further advantageous 
10 aspects of this invention will be apparent from the following 
description, claims and drawings. 

An embodiment of this invention will now be described by 
way of example with reference to the figures, wherein; 

Figure 1 is a simplified cross-sectional view of mated 
15 connectors latched together with a locking device according 
to this invention; 

Figure 2 is a view similar to that of figure 1 with the 
locking device in a release position for unlocking of 
connectors ; 

20 Figure 3 is an isometric, partial cross-sectional view 

of a locking device; and 

Figures 4 and 5 are partial cross-sectional views of a 
locking device in locked and released positions respectfully. 
Referring to figures 1 and 2, a connector assembly 2 

25 comprises a first connector 6 matable with a second connector 
4. The first connector 6 in this embodiment comprises a 
housing 8 and a pair of electrical pin contacts 10 within a 
cavity 12 of the housing 8 defined by a basewall 14 and a 
sidewall 16 extending therefrom to a mating.-- face 18. The 

30 second connector 4 comprises a housing 20 and complementary 
electrical receptacle contacts (not shown) mounted therein 
for mating with the pin contacts 10, the housing 20 having a 
mating portion 22 received within the cavity 12 • In this 
embodiment, the first connector 6 is part of a gas generator 

35 for an automotive airbag. 
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Surrounding the second connector mating portion 22 in 
the cavity 12 is a locking device 24. In this embodiment, the 
locking device 24 is a separate member in the form of a 
generally cylindrical collar comprising a peripheral wall 26 
5 and locking lances 28. The locking lances 28 project 
obliquely through a window 30 in the peripheral wall 26. from 
a first outer locking shoulder 32 to a second inner locking 
shoulder 34, the outer and inner locking shoulders positioned 
outside and inside of the peripheral wall 26 respectively. 
10 Each locking lance 28 is attached at an approximately 
centrally positioned attachment portion 36 between ends 32,34 
to the peripheral wall 26. The peripheral wall 26 is 
substantially prismatic and extends from a mating end 25 to a 
base end 23 directed towards the basewall 14 of the first 
15 connector 6. The lance 28 is resiliently pivotable about a 
pivot axis 38 positioned proximate the attachment portion 36 
as best seen in figures 4 and 5. 

Referring to figure 4, the locking lance 28 is shown in 
a locked position whereby the outer end 32 engages a locking 
20 shoulder 40 formed in a recess 42 of the first connector 
sidewall 16 thereby securing the collar within the . first 
connector cavity 12. The first connector locking shoulder 40 
is angled, as is the lance outer end 32, substantially 
orthogonally to the lance 28 when it is in the locked 
25 position as shown in figure 4. The inner end 34 of the lance 
28 engages a locking shoulder 44 of the second connector 
formed on a locking protrusion 21 proximate the mating end of 
the second connecter. The locking shoulder 44 likewise has an 
angle substantially orthogonal to the lance in its locked 
30 position. 

A curved abutment or lance release surface 46 is 
provided at a lower corner of the recess 42 joining the 
sidewall 16 of the first connector. Upon depression of the 
locking device toward the first connector basewall 14, 
35 abutment of the lance 28 with the release shoulder 46 causes 
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resilient pivoting of the lance about its pivot axis 38 as 
shown in figure 5. Pivoting of the lance inner end 34 
disengages it from the second connecter locking shoulder 44 
as shown in figure 5, such that the connectors can be 
5 uncoupled. Depression of the locking device can be effected 
by a tool provided with extensions that are inserted through 
corresponding holes (not shown) . in the second connector 
housing 20. The connectors 4,6 can thus not be accidentally 
uncoupled, particularly as the collar is positioned within 

10 the cavity 12 and difficult to access. Depression of the 
collar during uncoupling requires purposive action. 

Once the connectors are uncoupled, the resiliency of the 
lance causes the locking device to resume the unstressed 
position as shewn in figure 4. Coupling is simply effected by 

15 plugging the second connector into the first connector cavity 
12 whereby the lance resiliently pivots to allow passage of 
the locking shoulder 44 therepast. The locking device can 
comprise a plurality of locking lances, for example two or 
more positioned around the periphery. The locking device 

20 could be integrally moulded from a resilient plastic material 
for a particularly cost-effective design. A very robust 
retention is provided by the lance self-tightening locking 
effect which is best understood when referring to figure 4. 
If an attempt is made to pull the second connector out of the 

25 cavity 12, the lance 28 will tend to pivot outwardly (i.e. 
the outer end 32 pivots further outwardly) thereby providing 
a self-tightening or increased blocking effect. The locking 
lance 28 acts in compression. Moulding of the lance enables 
it to be produced sufficiently thick for operation in 

30 compression with high resistance to buckling. A particularly 
robust, compact and cost-effective locking device is thus 
provided. 
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CLAIMS 



1. A connector locking device for securely locking mated first 
and second connectors where the second connector has a mating 
portion received within a cavity of the first connector, the 
locking device comprising a peripheral wall receivable in the 
cavity between the first connector and the second connector 
mating portion, and one or more resilient locking lances for 
engaging the connectors to lock them together, wherein the 
or each lance has an outer and an inner end positioned 
respectively towards outer and inner sides of the peripheral 
wall for engaging locking means of the first and second 
connectors respectively, the or each lance being resiliency 
pivotally mounted to the peripheral wall. 
15 2. The locking device of claim 1, wherein the or each lance 
is resiliency pivotally mounted to the peripheral wall at an 
attachment portion positioned between the inner and outer ends 
of said lance. 

3. The locking device of claim 1 or 2, wherein the locking 
lance is integrally moulded with the peripheral wall. 

4. The locking device of claim 1, 2 or 3, wherein the 
peripheral wall has a substantially prismatic shape extending 
in the connector mating direction, whereby the or each lance 
is oblique to the mating direction. 

25 5. The locking device of any one of the preceding claims, 
wherein the peripheral wall forms a substantially closed loop 
surrounding the second connector when positioned in the 
connector assembly. 

6 - The locking device of any one of the preceding claims, 
wherein the or each lance projects through windows in the 
peripheral wall. 

7. The locking device of any one of the preceding claims, 
wherein the pivot axis of the or each lance is roughly 
centrally positioned between the lance inner and outer ends 
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8. A connector locking device constructed substantially as 
hereinbefore described with reference to the accompanying 
drawings . 

9. A connector assembly comprising a first connector and a 
second connector lockable together by a locking device 
according to any one of claims 1 to 8. 

10. A connector assembly according to claim 9, wherein the 
first connector comprises a cavity, the locking device being 
receivable within the cavity and the cavity having locking 
means for engaging the or each lance outer end, and the second 
connector comprises locking means for engaging the or each 
lance inner end. 

11. The connector assembly according to claim 10 , wherein the 
locking means comprise locking shoulders. 

12. The connector assembly according to claim 11, wherein the 
first and/or second connector locking shoulders is/are angled 
substantially orthogonally to the or each lance in a direction 
extending between said inner and outer ends. 

13. The connector assembly of claim 11 or 12, wherein the 
first connector shoulder is provided in a recess in the 
sidewall of the cavity, a corner of the recess with the 
sidewall being provided with a rounded abutment surface for 
engaging the or each lance when the locking device is 
depressed further into the cavity for pivoting thereof to 
uncouple the connectors. 

14. A connector assembly constructed substantially as 
hereinbefore described with reference to the accompanying 
drawings . 
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